Context: Gastrointestinal (GI) endoscopy provides a novel means of correlating visceral abnormalities with somatic dysfunction.
hiatus VS, pylorus VS, sphincter of Oddi VS, duodenojejunal junction VS, and ileocecal valve VS. 13 Any inflammatory abnormalities affecting these anatomical areas should result in visceral fascial dysfunction diagnosed as palpable tenderness.
In the United States, more than 14 million GI endoscopies are performed yearly to assess for GI abnormalities, 14 which provides an opportunity to compare the relationship between GI abnormalities and musculoskeletal physical findings. Esophagogastroduodenoscopy (EGD) allows visualization of the luminal surface of the upper GI system (epiglottis to duodenum) and is performed primarily for evaluation of active upper GI symptoms. 15, 16 Colonoscopy allows visualization of the lower GI system (anal sphincter distally to the ileocecal valve and the terminal ilium) and is performed for both active symptoms as well as asymptomatic screening for colorectal cancer in asymptomatic individuals aged 50 years or older. 15, 16 Therefore, colonoscopies can provide asymptomatic controls. The objective of the current study was to correlate palpatory findings of somatic dysfunction with objectively confirmed GI abnormalities and to identify which types of somatic dysfunction were most commonly correlated with GI abnormalities. We hypothesized that GI abnormalities would be associated with somatic dysfunction diagnosed as vertebral TART abnormalities; tenderness of anterior Chapman reflex points; and VS tenderness.
Methods

Participants
Between March 2011 and September 2013, we recruited participants aged 21 years or older who were scheduled to receive an EGD, colonoscopy, or both. Prior to enrollment, potential participants were screened by telephone to determine eligibility. Potential participants were ex- Visceral irritation, such as that induced experimentally through the topical administration of capsaicin to the mucosa of the gastrointestinal (GI) tract in healthy people, can manifest as burning somatic pain in predictable areas. [4] [5] [6] These areas of referred pain are accompanied by somatic tissue hyperalgesia, locally increased skin temperature and blood flow, [4] [5] [6] and subcutaneous and musculartrophic changes in the deep somatic tissues indicative of sympathetic nervous system excitation. 7 These findings are also consistent with physical findings of somatic dysfunction, which include palpable ten- were assessed and noted as tender on the right, left, or bilateral, except for the sternal midline, which was either present or none. Abdominal VS tenderness was noted as tender or not tender for each of the 5 VS locations as follows: the hiatus VS was immediately inferior and deep to the xiphoid process; the pylorus VS was just right of midline, 4 to 5 cm superior to the umbilicus; the sphincter of Oddi VS was palpated as a small projection at the right midclavicular line, 2 to 3 cm superior to the umbilicus; the duodenojejunal junction VS was at the left midclavicular line, 2 to 3 cm superior to the umbilicus; and the ileocecal valve VS was 3 cm wide and palpated medial to the ilium at the level of the cecum. 13, 21 For each physical examination, the first physician palpated for somatic dysfunction findings, and the second physician then confirmed those findings. When the examiners disagreed on the findings, the area was reexamined by both examiners and discussed until agreement was reached. The consensus of the physical findings was recorded on a data collection form.
who were wards of the state or unable to sign the consent form on their own behalf were also excluded. All participants were scheduled to receive a GI endoscopy as part of their standard medical care; no participants received an endoscopy for research purposes. All aspects of the study protocol were approved by the local institutional review board, and all participants provided informed consent prior to study enrollment. The incidence of tender Chapman reflex points ranged from 9% at the anterior proximal 3rd and the posterior middle 3rd of the iliotibial band to 53% at the 5th intercostal space and the anterior tip of the 12th rib ( Table 3 ). The differences between the percentage of tender Chapman reflex points for those with abnormal and normal endoscopic findings is presented in Figure 2 .
Tenderness was present at the hiatus VS in 29 par- No significant associations were found between abnormal endoscopic findings of any single GI region and somatic dysfunction burden (all P≥.07).
The incidence of 1 or more vertebral TART findings ranged from 70% at T12 to 98% at the sacrum ( Table 2 ).
The differences between the mean number of vertebral TART findings for those with abnormal and normal endoscopic findings is presented in Figure 1 . innervation from the same spinal levels. [24] [25] [26] For the current study, we looked solely at the relationship between somatic dysfunction and GI abnormalities. Our results suggested that participants receiving an EGD had a significantly higher somatic dysfunction burden than par-
Discussion
The current study found numerous significant associations between somatic dysfunction and abnormal endoscopic findings. However, the high incidence of vertebral somatic dysfunction findings combined with a lack of normal controls for many GI regions made it difficult to establish meaningful relationships between specific GI abnormalities and somatic dysfunction in the various body regions. Additionally, the methods of the current study allowed the inclusion of participants with chronic musculoskeletal pain. Because patients with back pain are more likely to have significant somatic dysfunc- C2  C3  C4  C5  C6  C7  T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  L1  L2  L3  L4 C2  C3  C4  C5  C6  C7  T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  L1  L2  L3  L4 C2  C3  C4  C5  C6  C7  T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  L1  L2  L3  L4  L5  Sacrum Spinal Level AA  C2  C3  C4  C5  C6  C7  T1  T2  T3  T4  T5  T6  T7  T8  T9  T10  T11  T12  L1  L2  L3  L4 While palpation is inherently subjective and prone to interobserver reliability errors, it is still used and encouraged as part of clinical assessment, and its relationship to pathology needs to be studied. [32] [33] [34] [35] [36] The current study used a consensus of palpatory findings identified by 2 physician examiners, but future studies could utilize research tools, such as algometers or ultrasonography, found in the esophagus, GE junction, duodenum, and transverse colon. Together these findings suggest a need for additional studies that would include more participants for better powered statistical analyses of the different TART elements of somatic dysfunction.
The current study had several limitations. Foremost, this study used palpation to identify TART findings. .84
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. to better objectify the physical findings. Similarly, we did not use objective identifiers of location, so palpatory and endoscopic locations must be considered approximate rather than absolute. The endoscopic procedures were unable to assess extraluminal abnormalities (eg, gallbladder disease), small bowel abnormalities distal to the duodenum, and functional disorders that did not cause visible changes in mucosa (eg, slow-transit constipation). 15 Future studies using ultrasonography or computed tomography may be better for assessing correlations with these types of abnormalities. To minimize examiner bias during the physical examination, the current study investigated both EGD and colonoscopy procedures to ensure asymptomatic patients were screened. However, because EGD procedures are not performed for general health screening, there were no asymptomatic controls for these comparisons. Additionally, because of the high incidence of somatic dysfunction in our participants, the current study was statistically underpowered to correlate GI regions with a high incidence of abnormalities, such as in the stomach, with somatic dysfunction. Future studies should use a larger patient population to ensure more participants with normal findings are assessed or consider a lower risk GI evaluation, such as capsule endoscopy, that would allow enrollment of asymptomatic participants.
Conclusion
The current study found numerous statistically significant associations between somatic dysfunction and abnormal endoscopic findings. Symptomatic participants receiving an EGD had a significantly higher somatic dysfunction burden than asymptomatic participants.
However, because of the high incidence of vertebral TART findings and the lack of normal controls for many GI regions, we were unable to establish meaningful relationships between somatic dysfunction in the various body regions and specific GI abnormalities.
Additional analyses of the current data are planned for future publications to assess for relationships between the anterior and posterior TART findings and for rela-
